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(57) ABSTRACT 

An organic light emitting display device is disclosed. The 
device includes a substrate; a ?rst electrode formed on the 
substrate; an organic layer including at least an emission layer 
and formed on the ?rst electrode; and a second electrode 
formed on the organic layer. The emission layer includes a 
host and a dopant material. The dopant is one of materials 
having the structure of Formula 1, 

Formula 1 

\ 

\g. 
Where R may be one selected from the group consisting of 

ethylene, an ethylene derivative, stilbene, a stilbene 
derivative. Also, R1 to R6 may be different from or equal 
to each other, and each is selected from the group con 
sisting of a hydrogen atom, a halogen atom, a substituted 
or unsubstituted C1 to C20 alkyl group, a substituted or 
unsubstituted C1 to C20 alkoxy group, a substituted or 
unsubstituted C5 to C20 aryl group, a C3 to C30 hetero 
cyclic group, and an aliphatic C3 to C30 hydrocarbon 
group. 
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ORGANIC LIGHT EMITTING DISPLAY 
DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority to and the bene?t of 
Korean Patent Application No. 10-2005-0064354, ?led on 
Jul. 15, 2005, the disclosure of Which is incorporated herein 
by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field 

The present invention relates to an organic light emitting 
display device (OLED) and, more particularly, to an OLED 
including a green emission layer Whose life span is improved. 

2. Description of the Related Technology 

An OLED includes an anode, a cathode, and an organic 
layer including an emission layer disposed betWeen the anode 
and the cathode. The OLED is an emissive display Which 
applies a voltage to the tWo electrodes so as to supply holes 
and electrons into the emission layer, and emits light by 
recombination of the holes and electrons supplied to the emis 
sion layer. Accordingly, the OLED does not need a backlight 
like an LCD, and thus can be made light and thin. Also, the 
OLED has attracted attention as a next generation display 
because it has loW-voltage drivability, high luminous e?i 
ciency, Wide vieWing angle, and fast response speed, thereby 
realiZing a high-quality moving picture. Such an OLED can 
realiZe full-color by forming a plurality of sub-pixels therein 
including red, green and blue emission layers. The emission 
layer may be formed of only a host material or a dopant. 
HoWever, this con?guration is not preferable because e?i 
ciency and brightness of the emission layer are very loW, and 
an excimer property and the original property simultaneously 
occur oWing to a self-packing phenomenon betWeen mol 
ecules. Thus, the emission layer may be formed by doping a 
host material With a dopant. 

As for a green emission material, the host material may be 
tri(8-hydroxyquinolinato)aluminum (hereinafter abbreviated 
as “Alq3”) or a stilbene derivative. The organic emission layer 
may be formed by doping the host material With a quinacri 
done derivative. In the case of using Alq3, interaction 
betWeen molecules is so great that it causes cohesion betWeen 

the molecules, thereby decreasing stability of the device. In 
the case of using the stilbene derivative, its e?iciency is excel 
lent but its thermal stability and thin ?lm property are not, 
Which again decreases the stability of the device. As a result, 
the device may have a short lifespan. 
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2 
SUMMARY 

One aspect of the invention provides an organic light emit 
ting display device (OLED), comprising: a ?rst electrode; a 
second electrode; and a light-emitting layer interposed 
betWeen the ?rst and second electrodes, the light-emitting 
layer comprising a host and a dopant, the dopant comprising 
a compound represented by Formula 1: 

Wherein R is one selected from the group consisting of eth 

ylene, an ethylene derivative, stilbene and a stilbene deriva 

tive; wherein R1 to R6 are different from or equal to one 

another, and each of R1 to R6 is selected from the group 

consisting of a hydrogen atom, a halogen atom, a substituted 

or unsubstituted C l to C20 alkyl group, a substituted or unsub 

stituted C1 to C20 alkoxy group, a substituted or unsubstituted 

C5 to C20 aryl group, a C3 to C30 heterocyclic group, and an 

aliphatic C3 to C30 hydrocarbon group. 

The dopant may comprise a compound represented by 
Formula 2: 
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H3c cH3 

cH3 cH3 

The host may comprise a compound represented by For 
mula 3: 

Formula 3 

Wherein R is one selected from the group consisting of a 
hydrogen atom, a halogen atom, a substituted or unsubsti 
tuted C 1 to C20 alkyl group, a substituted or unsubstituted C 1 
to C20 alkoxy group, a substituted or unsubstituted C5 to C20 
aryl group, a C3 to C30 heterocyclic group, and an aliphatic C3 
to C30 hydrocarbon group, and WhereinX is one selected from 
the group consisting of a naphthyl group, a biphenyl group, 
phenylnaphthalene, phenylanthracene and their derivatives. 

The ho st may comprise binaphthyl methylanthracene. The 
dopant may be in an amount from about 1 Wt % to about 20 Wt 
% With reference to the total Weight of the host and the dopant. 
The OLED may further comprise at least one layer selected 
from the group consisting of a hole injection layer, a hole 
transport layer, an electron transport layer and an electron 
injection layer, the at least one layer being interposed betWeen 
the ?rst and second electrodes. The light-emitting layer may 
be a green light emitting layer. 

Another aspect of the invention provides an electronic 
device comprising the OLED described above. 

Yet another aspect of the invention provides an organic 
light emitting display device (OLED), comprising: a sub 
strate; and an array of pixels formed over the substrate, each 

cH3 
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Formula 2 

of the pixels comprising sub-pixels con?gured to emit light of 
different colors, at least one of the sub-pixels comprising a 
light-emitting layer Which comprises a host and a dopant, the 
dopant comprising a compound represented by Formula 1: 

Formula 1 

Wherein R is one selected from the group consisting of eth 
ylene, an ethylene derivative, stilbene and a stilbene deriva 
tive; Wherein R1 to R6 are different from or equal to one 

another, and each of R1 to R6 is selected from the group 
consisting of a hydrogen atom, a halogen atom, a substituted 
or unsubstituted C l to C20 alkyl group, a substituted or unsub 

stituted C1 to C20 alkoxy group, a substituted or unsubstituted 
C5 to C20 aryl group, a C3 to C30 heterocyclic group, and an 
aliphatic C3 to C30 hydrocarbon group. 

Another of the sub-pixels may comprise a light-emitting 
layer Which comprises a host and a dopant, the dopant com 
prising a red light-emitting material. Another of the sub 
pixels may comprise a light-emitting layer Which comprises a 
host and a dopant, the dopant comprising a blue light-emitting 
material. The compound represented by Formula 1 may com 
prise a compound represented by Formula 2: 
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cH3 cH3 
cH3 

N 

cH3 
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H3c cH3 

cH3 cH3 

cH3 

The host may comprise a compound represented by For- 30 
mula 3: 

Formula 3 

Wherein R is one selected from the group consisting of a 
hydrogen atom, a halogen atom, a substituted or unsubsti 
tuted C 1 to C20 alkyl group, a substituted or unsubstituted C 1 
to C20 alkoxy group, a substituted or unsubstituted C5 to C20 
aryl group, a C3 to C30 heterocyclic group, and an aliphatic C3 
to C30 hydrocarbon group, and WhereinX is one selected from 
the group consisting of a naphthyl group, a biphenyl group, 
phenylnaphthalene, phenylanthracene and their derivatives. 

The compound represented by Formula 3 may comprise 
binaphthyl methylanthracene. The dopant may be in an 
amount from about 1 Wt % to about 20 Wt % With reference to 
the total Weight of the host and the dopant. Each of the 
sub-pixels may further comprise a ?rst electrode and a second 
electrode such that the light-emitting layer is interposed ther 
ebetWeen, and the second electrodes of the sub-pixels may be 
electrically connected to one another. At least one of the 
sub-pixels may further comprise a hole injection layer and/or 
a hole transport layer betWeen the ?rst electrode and the 
light-emitting layer. At least one of the sub-pixels may further 
comprise an electron transport layer and/or an electron inj ec 
tion layer betWeen the second electrode and the light-emitting 
layer. 
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Formula 2 

Another aspect of the invention provides a method of mak 
ing an organic light emitting display device. The method 
comprises: forming a ?rst electrode over a substrate; forming 
an organic layer over the substrate, the organic layer compris 
ing a host; doping the organic layer With a dopant; and form 
ing a second electrode over the organic layer, Wherein the 
dopant comprises a compound represented by Formula 1: 

Wherein R is one selected from the group consisting of eth 
ylene, an ethylene derivative, stilbene and a stilbene deriva 
tive; Wherein R1 to R6 are different from or equal to one 
another, and each of R1 to R6 is selected from the group 
consisting of a hydrogen atom, a halogen atom, a substituted 
or unsubstituted C 1 to C20 alkyl group, a substituted or unsub 
stituted C1 to C20 alkoxy group, a substituted or unsubstituted 
C5 to C20 aryl group, a C3 to C30 heterocyclic group, and an 
aliphatic C3 to C30 hydrocarbon group. 
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In the method, the dopant may be in an amount from about 
1 Wt % to about 20 Wt % With reference to the total Weight of 
the host and the dopant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features of the invention Will be 
described in reference to certain exemplary embodiments 
thereof With reference to the attached drawings in Which: 

FIG. 1 is a cross-sectional vieW of an organic light emitting 
display device (OLED) according to a ?rst exemplary 
embodiment; 

FIG. 2 is a cross-sectional vieW of an OLED according to a 
second exemplary embodiment; and 

FIG. 3 is a cross-sectional vieW of a full-color OLED 
according to a third exemplary embodiment. 

DETAILED DESCRIPTION 

The present embodiment Will noW be described more fully 
hereinafter With reference to the accompanying draWings, in 
Which exemplary embodiments of the invention are shoWn. 

FIG. 1 is a cross-sectional vieW of an organic light emitting 
display device (OLED) according to a ?rst exemplary 
embodiment. Referring to FIG. 1, a substrate 100 is disposed. 
The substrate 100 is an insulating or conductive substrate, 
Which includes glass, plastic or metal. In this exemplary 
embodiment, the substrate 100 includes, but is not limited to, 
these materials. 
A ?rst electrode 110 is formed on the substrate 100. The 

?rst electrode 110 may be an anode or a cathode. When the 
?rst electrode 110 is an anode, the ?rst electrode 110 may be 
a transparent electrode including either ITO or IZO. Alterna 
tively, the ?rst electrode 110 may be a re?ective electrode 
including either Pt, Cr, Ag, Ni, Al or an alloy thereof. On the 
other hand, When the ?rst electrode 110 is a cathode, the ?rst 
electrode 110 may be a thin transparent electrode or a thick 
re?ective electrode Which includes one selected from the 
group consisting of Mg, Ca, Al, Ag, Ba, and an alloy thereof. 
The ?rst electrode 110 may be formed by vacuum deposition 
but is not limited thereto. 

CH3 
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An emission layer 120 is formed on the ?rst electrode 110. 

The emission layer 120 may include a host and a dopant, 
Which can improve luminous ef?ciency by energy transition. 

In one embodiment, the dopant may be a green dopant. The 
green dopant may be a material represented by Formula 1, 

Formula 1 

In Formula 1, R may be one selected from the group con 
sisting of ethylene, an ethylene derivative, stilbene and a 
stilbene derivative. Also, R1 to R6 may be different from or 
the same as each other, and each may be one selected from the 
group consisting of a hydrogen atom, a halogen atom, a 
substituted or unsubstituted C1 to C20 alkyl group, a substi 
tuted or unsubstituted C 1 to C20 alkoxy group, a substituted or 
unsubstituted C5 to C20 aryl group, a C3 to C30 heterocyclic 
group, and an aliphatic C3 to C30 hydrocarbon group. 
The dopant material represented by Formula 1 is a material 

having a small energy difference betWeen a highest occupied 
molecular orbital (HOMO) and a loWest unoccupied molecu 
lar orbital (LUMO), and can effectively deliver energy to a 
host Which Will be described later, thereby improving lumi 
nous e?iciency. 

In one embodiment, the green dopant may include a com 
pound represented by Formula 2. 

Formula 2 
CH3 CH3 

CH3 CH3 
CH3 

CH3 

CH3 
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The host may include one of naphthylanthracene deriva 
tives represented by Formula 3. 

Formula 3 

In Formula 3, R may be one selected from the group con 
sisting of a hydrogen atom, a halogen atom, a substituted or 
unsubstituted C1 to C20 alkyl group, a substituted or unsub 
stituted C1 to C20 alkoxy group, a substituted or unsubstituted 
C5 to C20 aryl group, a C3 to C30 heterocyclic group, and an 
aliphatic C3 to C30 hydrocarbon group. X may be one selected 
from the group consisting of a naphthyl radical, a biphenyl 
radical, phenylnaphthalene, phenylanthracene and their 
derivatives . 

The naphthylanthracene derivatives of Formula 3 can 
reduce interaction betWeen molecules so as to prevent cohe 
sion of the molecules, and have superior thermal stability and 
thin ?lm property. In addition, the derivatives can prevent 
crystallization, thereby increasing the lifespan of the device. 
Furthermore, charges injected into an emission layer are 
bound in the emission layer, thereby more improving the 
stability of the device. In one embodiment, the host may be 
binaphthyl methylanthracene. In one embodiment, the host 
material may be doped to have a dopant concentration of 
about 1 to about 20%. 
When the emission layer 120 is formed by doping the green 

dopant represented by Formula 1 into the naphthylanthracene 
derivative, the resulting OLED is less crystallized, has 
improved lifespan, and has superior thermal stability and 
luminous ef?ciency. 

The emission layer 120 may be formed by any suitable 
fabrication method. For example, the emission layer may be 
formed by one of vacuum deposition, spin coating and laser 
induced thermal imaging. 
A second electrode 130 is formed on the emission layer 

120. The second electrode 130 may be a cathode When the 
?rst electrode 110 is an anode. Here, the second electrode 130 
may be a conductive metal having a loWer Work function than 
the material for the ?rst electrode 110. For example, the 
second electrode 130 may be a thick re?ective electrode 
Which includes one material selected from the group consist 
ing of Mg, Ca, Al, Ag and an alloy thereof. 
On the other hand, When the ?rst electrode 110 is a cathode, 

the second electrode 130 may be a metal having a higher Work 
function than the material for the ?rst electrode 110. The 
second electrode may be a transparent electrode including 
ITO or IZO, or a re?ective electrode including Pt, Au, Ir, Cr, 
Mg, Ag, Ni, Al or an alloy thereof. 

Subsequently, the OLED may be ?nished by encapsulating 
the substrate including the ?rst electrode, the emission layer, 
and the second electrode With an encapsulation substrate. 

FIG. 2 is a cross-sectional vieW of an OLED according to a 
second exemplary embodiment. The second exemplary 
embodiment has the same structure and reference numerals as 
the ?rst exemplary embodiment, except that the second exem 
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10 
plary embodiment further includes at least one organic layer 
in addition to an emission layer, and thus the detailed descrip 
tion thereof Will be omitted. 

Referring to FIG. 2, a ?rst electrode 110 is formed on a 
substrate 100. A second electrode 130 is formed over the ?rst 
electrode 100 With at least one organic layer interposed ther 
ebetWeen. The ?rst electrode 110 may be an anode, and the 
second electrode 130 may be a cathode. 

In the illustrated embodiment, a hole injection layer 140 
may be formed on the ?rst electrode 110. The hole injection 
layer 140 may be formed of a material having loW ioniZation 
energy and high interfacial adhesive strength With the ?rst 
electrode 110 to facilitate the injection of holes and to 
increase lifespan of the device. The hole injection layer 140 
may include one or more of an aryl amine-based compound, 
a phophyrine-based metal complex, starburst amines and so 
on. In one embodiment, the hole injection layer 140 may 
include one or more of 4,4',4"-tris(3-methylpheny-pheny 

lamino)triphenylamine (m-MTDATA), 4,4',4"-tris(N,N 
diphenylamino)triphenylamine (TDATA), and copper 
phtharocyanine (CuPc). 
A hole transport layer 150 may be formed on the hole 

injection layer 140. The hole transport layer 150 serves to 
easily convey holes to an emission layer 120 Which Will be 
described later, and inhibit electrons generated from the sec 
ond electrode 130 from moving to an emission region, 
thereby increasing luminous ef?ciency. The hole transport 
layer 150 may be formed of an arylene diamine derivative, a 
starburst compound a biphenyl diamine derivative having a 
spiro group and a ladder compound. In one embodiment, the 
hole transport layer 150 may be formed of N,N-diphenyl-N, 
N'-bis(4-methylphernyl)- l , l '-biphenyl-4,4'-diamine (TPD) 
or 4,4'-bis[N-( l -naphthyl)-N-phenyl-amino]biphenyl 
(NPB). 
The emission layer 120 may be formed on the hole trans 

port layer 150 as described in the ?rst exemplary embodi 
ment. 

An electron transport layer 160 may be formed on the 
emission layer 120. The electron transport layer 160 may 
include a metal compound such that the emission layer 120 
can accept electrons. For example, Alq3 can stably transport 
electrons supplied from the second electrode 130. 
An electron injection layer 170 may be formed on the 

electron transport layer 160. The electron injection layer 170 
may be formed of at least one selected from the group con 
sisting of a l,3,4-oxydiaZol derivative, a l,2,4-triaZol deriva 
tive and LiF. Such an organic layer may be formed by any 
suitable method including, but not limited to, spin coating or 
vacuum deposition. 

Subsequently, as in the ?rst exemplary embodiment, the 
second electrode 130 is formed on the electron injection layer 
170. 

In this embodiment, the ?rst electrode is an anode. In 
certain embodiments Where the ?rst electrode is a cathode, an 
electron injection layer, an electron transport layer, an emis 
sion layer, a hole transport layer and a hole injection layer 
may be sequentially formed on the ?rst electrode. 

In FIG. 2, the electron injection layer, the electron transport 
layer, the hole transport layer and the hole injection layer in 
addition to the emission layer are formed. A skilled artisan 
Will appreciate that at least one of the organic layers may be 
omitted. 

FIG. 3 is a cross-sectional vieW of a full-color OLED 
according to a third exemplary embodiment. In the illustrated 
embodiment, the full-color OLED is formed With red, blue 
and green emission regions, Wherein the green emission layer 
is the green emission layer of the ?rst exemplary embodi 
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ment. Here, parts that are the same as in the ?rst exemplary 
embodiment are denoted by the same reference numerals and 
their descriptions Will not be repeated. 

Referring to FIG. 3, a substrate 100 is disposed. A ?rst 
electrode 110 patterned for each unit pixel is disposed on the 
substrate 100.As described above, the ?rst electrode 110 may 
be an anode or a cathode. A pixel de?ning layer 200 de?ning 
each unit pixel is formed on the ?rst electrode 110. The pixel 
de?ning layer 200 includes an opening exposing a portion of 
the ?rst electrode 110. Here, the pixel de?ning layer 200 may 
include one or more selected from the group consisting of 
acryl-based resin, benZocyclobutene (BCB) and polyimide 
(PI). 

Red, green and blue emission layers 120R, 120G and 120B 
are formed on the ?rst electrodes 110 de?ned by the pixel 
de?ning layer 200, respectively. Here, the red and blue emis 
sion layers may be formed of a typical material but are not 
limited thereto. 

In one embodiment, the green emission layer 120G may be 
formed by doping one of materials represented by Formula 1 
into the naphthylanthracene derivative as a host material, as 
described in the ?rst exemplary embodiment. 

The red emission layer 120R may include a carbaZole 
based organic material as a ho st material. In one embodiment, 
the carbaZole-based material may be carbaZole biphenyl. A 
dopant material for the red emission layer 120R may be a 
phosphorescent dopant, a ?uorescent dopant, or a composite 
dopant thereof. For example, the phosphorescent dopant may 
be one or more selected from the group consisting of PIQIr 
(acac), PQIr (acac), PQIr (tris(l -phenylquinoline)iridium) 
and platinum octaethylporphine (PtOEP). Also, the ?uores 
cent dopant may be one or more selected from the group 
consisting of 4-dicyanomethylene-6-cp-julolidinostyryl-2 
tert-butyl-4H-pyran (DCJTB), 3-dicyanomethylene)-5,5 
dimethyl-l - (4 -N,N-dimethyl amino- styryl) -cyclohexene 
(DCDDC), AAAP, diketopyrrolopyrroles (DPP) and BSN. In 
other embodiments, any suitable red emission material may 
be used for the red emission layer 120R. 

The blue emission layer 120B may include one or more 
compounds selected from the group consisting of 4,4'-bis(2, 
2'-diphenylvinyl)-biphenyl (DPVBi), spiro-DPVBi, spiro 
6P, distilbene (DSB) and distirlyarylene (DSA) as a loW 
molecular material, or a PFO or PPV-based polymer. To 
increase luminous e?iciency, the blue emission layer 120B 
may be doped With a ?uorescent dopant, for example, 
perylene or 4,4'-(Bis(9-ethyl-3-carbaZovinylene)-l,l'-biphe 
nyl (BCZVBi). In other embodiments, any suitable blue emis 
sion material may be used for the blue emission layer 120B. 
Each of the emission layers may be formed by vacuum depo 
sition, spin coating, or laser induced thermal imaging. 

Next, a second electrode 130 is formed on each emission 
layer as a common layer. In addition, at least one layer 
selected from the group consisting of a hole injection layer, a 
hole transport layer, a hole blocking layer, an electron trans 
port layer and an electron injection layer may be formed on or 
under each emission layer. 

Hereinafter, Examples Will be described. HoWever, the 
embodiment is not limited to these Examples. 

EXAMPLE 1 

A CorningTM l5 Q/cm2 (1200 A) ITO glass substrate Was 
cut to dimensions of 50 mm><50 mm><0.7 mm, ultrasonically 
cleaned in isopropyl alcohol and pure Water for 5 minutes, 
cleaned using UV rays and oZone for 30 minutes, and used as 
an anode. 
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12 
N,N'-di(l-naphthyl)-N,N'-diphenylbenZidine (N PD) Was 

vacuum-deposited on the substrate to thereby form a hole 
transport layer having a thickness of 600 A. The compound of 
Formula 2 Was vacuum-deposited to a concentration of 5%, 
and an emission layer Was formed to have a thickness of about 
400 A on the hole transport layer using binaphthyl-(methy 
lanthracene) (available from E-ray Company) as a host. An 
electron transport material, Alq3, Was deposited on the emis 
sion layer thereby forming an electron transport layer of 
about 300 A. An LiF/Al electrode Was formed by sequentially 
vacuum-depositing an LiF 10 A electron injection layer and 
an A1 1000 A cathode on the electron transport layer, and thus 
an OLED Was completed. 

The device exhibited a driven lifespan of 4000 hours at a 
luminous ef?ciency of 18 cd/A and a luminance of 5000 
cd/m2. 

COMPARATIVE EXAMPLE 1 

A CorningTM l5 Q/cm2 (1200 A) ITO glass substrate Was 
cut to dimensions of 50 mm><50 mm><0.7 mm, ultrasonically 
cleaned in isopropyl alcohol and pure Water for 5 minutes, 
cleaned using UV rays and oZone for 30 minutes, and used as 
an anode. 

N,N'-di(l-naphthyl)-N,N'-diphenylbenZidine (N PD) Was 
vacuum-deposited on the substrate to thereby form a hole 
transport layer having a thickness of 600 A. A C545T com 
pound (available from Hayashibara Company) Was vacuum 
deposited to a concentration of 1%, and an emission layer Was 
formed to have a thickness of about 400 A on the hole trans 
port layer using binaphthyl-(methylanthracene) (available 
from E-ray Company) as a host. An electron transport mate 
rial, Alq3, Was deposited on the emission layer thereby form 
ing an electron transport layer of about 300 A. An LiF/Al 
electrode Was formed by sequentially vacuum-depositing an 
LiF 10 A electron injection layer and an A1 1000 A cathode on 
the electron transport layer, and thus an OLED Was com 
pleted. The device exhibited a driven lifespan of 1500 hours at 
a luminous ef?ciency of 12 cd/A and a luminance of 5000 
cd/m2. 
As a result, the green OLED having excellent luminous 

ef?ciency and improved lifespan could be fabricated. 
According to the embodiments, an emission layer is 

formed using a dopant including a material represented by 
Formula 1 and a ho st having a naphthylanthracene derivative, 
thereby fabricating a green OLED having excellent luminous 
ef?ciency and improved lifespan. 

While it is described With reference to exemplary embodi 
ments, it Will be understood by those of ordinary skill in the 
art that various changes in form and details may be made 
Without departing from the spirit and scope of the invention as 
set forth in the folloWing claims. 

What is claimed is: 

1. An organic light emitting display device (OLED), com 
prising: 

a ?rst electrode; 

a second electrode; and 

a light-emitting layer interposed betWeen the ?rst and sec 
ond electrodes, the light-emitting layer comprising a 
host and a dopant, the dopant comprising 
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a compound represented by Formula 2: 

Formula 2 

CH3 CH3 

CH3 
CH3 CH3 

CH3 

CH3 CH3 

2. The OLED of claim 1, Wherein the dopant comprises a 
compound represented by Formula 3: 

Formula 3 

Wherein R is one selected from the group consisting of a 
hydrogen atom, a halogen atom, a substituted or unsub 
stituted C 1 to C20 alkyl group, a substituted or unsubsti 
tuted C 1 to C20 alkoxy group, a substituted or unsubsti 
tuted C5 to C20 aryl group, a C3 to C30 heterocyclic 
group, and an aliphatic C3 to C30 hydrocarbon group, 
and 

Wherein X is one selected from the group consisting of a 
naphthyl group, a biphenyl group, phenylnaphthalene, 
phenylanthracene and their derivatives. 

3. The OLED of claim 2, Wherein the host comprises 
binaphthyl methylanthracene. 

4. The OLED of claim 1, Wherein the dopant is in an 
amount from about 1 Wt % to about 20 Wt % With reference to 
the total Weight of the host and the dopant. 

5. The OLED of claim 1, further comprising at least one 
layer selected from the group consisting of a hole injection 
layer, a hole transport layer, an electron transport layer and an 
electron injection layer, the at least one layerbeing interposed 
betWeen the ?rst and second electrodes. 

6. The OLED of claim 1, Wherein the light-emitting layer is 
a green light emitting layer. 

7. An electronic device comprising the OLED of claim 1. 

8. An organic light emitting display device (OLED), com 
prising: 

20 

25 

30 

35 

40 

45 

50 

55 

65 

14 
a substrate; and 

an array of pixels formed over the substrate, each of the 
pixels comprising sub-pixels con?gured to emit light of 
different colors, at least one of the sub-pixels comprising 
a light-emitting layer Which comprises a host and a 
dopant, the dopant comprising 

a compound represented by Formula 2: 

Formula 2 

CH3 CH3 

CH3 
CH3 CH3 

()0 / 

CH3 CH3 

9. The OLED of claim 8, Wherein another of the sub-pixels 
comprises a light-emitting layer Which comprises a host and 
a dopant, the dopant comprising a red light-emitting material. 

10. The OLED of claim 8, Wherein another of the sub 
pixels comprises a light-emitting layer Which comprises a 
host and a dopant, the dopant comprising a blue light-emitting 
material. 

11. The OLED of claim 8, Wherein the host comprises a 
compound represented by Formula 3: 

Formula 3 
R 

/| 

0o 
9 0 

wherein R is one selected from the group consisting of a 
hydrogen atom, a halogen atom, a substituted or unsub 
stituted C l to C20 alkyl group, a substituted or unsubsti 
tuted C 1 to C20 alkoxy group, a substituted or unsubsti 
tuted C5 to C20 aryl group, a C3 to C30 heterocyclic 
group, and an aliphatic C3 to C30 hydrocarbon group, 
and 

Wherein X is one selected from the group consisting of a 
naphthyl group, a biphenyl group, phenylnaphthalene, 
phenylanthracene and their derivatives. 

12. The OLED of claim 11, Wherein the compound repre 
sented by Formula 3 comprises binaphthyl methylan 
thracene. 
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13. The OLED of claim 8, wherein the dopant is in an 
amount from about 1 Wt % to about 20 Wt % With reference to 
the total Weight of the host and the dopant. 

14. The OLED of claim 8, Wherein each of the sub-pixels 
further comprises a ?rst electrode and a second electrode such 
that the light-emitting layer is interposed therebetWeen, and 
Wherein the second electrodes of the sub-pixels are electri 
cally connected to one another. 

15. The OLED of claim 14, Wherein at least one of the 
sub-pixels further comprises a hole injection layer and/or a 
hole transport layer betWeen the ?rst electrode and the light 
emitting layer. 

CH3 

5 

CH3 

16 
16. The OLED of claim 14, Wherein at least one of the 

sub-pixels further comprises an electron transport layer and/ 
or an electron injection layer betWeen the second electrode 
and the light-emitting layer. 

17. A method of making an organic light emitting display 
device, the method comprising: 

forming a ?rst electrode over a substrate; 
forming an organic layer over the substrate, the organic 

layer comprising a host; 
doping the organic layer With a dopant; and 
forming a second electrode over the organic layer, 
Wherein the dopant comprises 
a compound represented by Formula 2: 

Formula 2 
CH3 CH3 

CH3 
CH3 

CH3 

18. The method of claim 17, Wherein the dopant is in an 
amount from about 1 Wt % to about 20 Wt % With reference to 

45 the total Weight of the host and the dopant. 


